Leprosy is a neglected tropical disease that represents a public health problem in several developing countries. Brazil occupies an undesirable position in the global scenario, being one of the 13 countries that comprised 94% of all new cases registered in the world in 2014.[@bib0040] In 2016 alone, 25,218 new patients were reported, a detection rate of 12.23/100,000 inhabitants.[@bib0045]

The leprosy detection rate reflects the magnitude of the disease in the territory. Its relevance is recognized by the World Health Organization (WHO) as an instrument that enables the systematic monitoring of the efficiency of control programs, as well the fulfillment of the established goals. In this sense, the study of the trend of detection rates is in line with the first pillar of the global initiative that aims strengthen control, coordination, and partnership with government.[@bib0040], [@bib0045]

Therefore, this work aimed to describe the temporal trends of the detection rates of new cases of leprosy in the general population in Brazil, and its regions and states, from 1990 to 2016.

The rates of detection of new cases of leprosy were analyzed in the general population: national, regional, and state. For the analysis, a segmented regression model was adopted.[@bib0050], [@bib0055] The annual percentage change (APC) and the average annual percent change (AAPC) were calculated with a 95% confidence interval (95% CI) and 5% significance. The trend was classified as increasing, stationary, or decreasing. In addition, the average rate of the period (ratio between the sum of the annual rates and the total number of years in the period studied) was calculated.

There was a statistically significant reduction in the detection rate at the national level (AAPC = −1.8%; *p* \< 0.001), decreasing from 19.96 to 12.23 new cases per 100,000 inhabitants ([Fig. 1](#fig0005){ref-type="fig"}). The decrease has been observed not only in Brazil, but also throughout the world, as a result of the commitment of the WHO, materialized in strategies and actions directed toward disease control, especially multidrug therapy, recommended by the WHO in the early 1980s and implemented in Brazil in 1991.[@bib0040], [@bib0060] Although the advances are a reality, the average detection rate of the period (1990--2016) was 22.13/100,000 inhabitants, classifying the country as having very high endemicity ([Fig. 2](#fig0010){ref-type="fig"} and [Table 1](#tbl0005){ref-type="table"}).Figure 1Trend of detection rate of new leprosy cases in the general population per 100,000 inhabitants. Brazil, 1990--2016. APC, annual percent change; AAPC, average annual percent change. \*Statistically significant.Figure 2Spatial pattern of detection rates of new leprosy cases in the general population of Brazil, from 1990 to 2016.Table 1Trend of detection rate of new cases of leprosy/100,000 inhabitants in Brazil, 1990--2016.Table 1Brazil/Regions/StatesRate per 100,000 inhabitantsAAPC95% CITrend19902016Average*Brazil*19.9612.2322.13−1.8[a](#tblfn0005){ref-type="table-fn"}−2.3 to −1.4Decreasing  *North*56.8128.7058.92−2.6−4.6 to 0.5Stationary Rondônia53.3826.6375.71−2.0[a](#tblfn0005){ref-type="table-fn"}−3.9 to 0.0Decreasing Acre87.6314.2054.30−6.7[a](#tblfn0005){ref-type="table-fn"}−7.9 to −5.5Decreasing Amazonas76.3311.2040.11−6.9[a](#tblfn0005){ref-type="table-fn"}−7.8 to −5.9Decreasing Roraima49.5216.3454.19−4.7[a](#tblfn0005){ref-type="table-fn"}−7.8 to −1.4Decreasing Pará45.4830.4361.92−1.3−4.8 to 2.4Stationary Amapá33.4311.5031.57−3.7−11.6 to 4.8Stationary Tocantins72.0688.1385.050.5−3.4 to 4.6Stationary  *Northeast*19.6019.3028.400.2−0.3 to 0.7Stationary Maranhão44.2947.4367.150.4−0.5 to 1.2Stationary Piauí32.1827.6445.78−0.6−1.6 to 0.5Stationary Ceará24.1018.9428.42−0.9[a](#tblfn0005){ref-type="table-fn"}−1.5 to −0.2Decreasing Rio Grande do Norte4.405.708.231.4[a](#tblfn0005){ref-type="table-fn"}0.1 to 2.7Increasing Paraíba9.569.6317.990.6−1.7 to 2.8Stationary Pernambuco26.2019.7233.56−0.2−1.5 to 1.0Stationary Alagoas5.898.1310.622.1[a](#tblfn0005){ref-type="table-fn"}0.1 to 4.2Increasing Sergipe11.4613.7322.481.0−1.6 to 3.6Stationary Bahia9.9213.6016.461.7−0.6 to 4.1Stationary  *Central-West*49.7930.0255.22−1.5−3.0 to 0.9Stationary Mato Grosso do Sul28.3715.2127.700.3−2.3 to 3.0Stationary Mato Grosso101.6580.62113.33−0.5−3.0 to 2.0Stationary Goiás44.3421.6954.07−2.3−5.3 to 0.7Stationary Distrito Federal21.805.9113.96−5.1[a](#tblfn0005){ref-type="table-fn"}−5.8 to −4.3Decreasing  *Southeast*14.474.1711.50−4.5[a](#tblfn0005){ref-type="table-fn"}−5.1 to −4.0Decreasing Minas Gerais12.425.3413.00−4.3[a](#tblfn0005){ref-type="table-fn"}−5.1 to −3.4Decreasing Espírito Santo36.4010.9733.540.6−9.5 to 11.8Stationary Rio de Janeiro21.884.3317.99−6.3[a](#tblfn0005){ref-type="table-fn"}−9.5 to −3.0Decreasing São Paulo10.673.956.63−4.8[a](#tblfn0005){ref-type="table-fn"}−5.4 to −4.1Decreasing  *South*7.252.846.49−3.5[a](#tblfn0005){ref-type="table-fn"}−5.7 to −1.2Decreasing Paraná3.435.2012.95−3.6[a](#tblfn0005){ref-type="table-fn"}−6.4 to −0.8Decreasing Santa Catarina6.632.133.90−4.1[a](#tblfn0005){ref-type="table-fn"}−7.3 to −0.7Decreasing Rio Grande do Sul1.820.921.77−2.3[a](#tblfn0005){ref-type="table-fn"}−3.2 to −1.5Decreasing[^1][^2]

In the regional analysis, the North had the highest average rate (58.92/100,000). followed by the Central-West (55.22/100,000). In turn, the South presented the lowest rate (6.49/100,000). In the last year of the series, in the regions of North, Northeast, and Central-West, the endemic was classified as very severe. In addition, the Southeast and South registered average endemicity. In the analysis by the joinpoint, reduction tendencies were observed in the South (AAPC = −3.5%; *p* \< 0.001) and in the Southeast (AAPC = −4.5%; *p* \< 0.001; [Figure 1](#fig0005){ref-type="fig"}, [Figure 2](#fig0010){ref-type="fig"}; [Table 1](#tbl0005){ref-type="table"}).

Considering the Brazilian states, the highest average rate was observed in Tocantins (85.05/100,000), increasing from 72.06/100,000 in 1990 to 88.13/100,000 in 2016. In seven other states, the 2016 rates were higher than those observed at the beginning of the period studied: Maranhão, Rio Grande do Norte, Paraíba, Alagoas, Sergipe, Bahia, and Paraná. In parallel, in the last year of the series, together with Tocantins, hyperendemic conditions were recorded in Mato Grosso (80.62/100,000) and Maranhão (47.43/100,000; [Fig. 2](#fig0010){ref-type="fig"} and [Table 1](#tbl0005){ref-type="table"}).

There were verified reduction trends in 11 states and the Federal District: four in the North, one in the Northeast, three in the Southeast, three in the South, and the Federal District in the Central-West. Amazonas presented the largest reduction (AAPC = −6.9%; *p* \< 0.001), decreasing from 76.33/100,000 in 1990 to 11.12/100,000 in 2016, for an average rate of 40.11/100,000 ([Fig. 2](#fig0010){ref-type="fig"} and [Table 1](#tbl0005){ref-type="table"}).

Alagoas and Rio Grande do Norte presented statistically significant growth trends. In Alagoas, the rate increased from 5.89/100,000 in 1990 to 8.13/100,000 in 2016 (AAPC = 2.1%; *p* \< 0.001), and in Rio Grande do Norte it increased from 4.40/100,000 in 1990 to 5.7/100,000 in 2016 (AAPC = 1.4%; *p* \< 0.001). It is worth noting that in these two states, leprosy has already reached the level of elimination (prevalence \< 1 case/10,000 inhabitants; [Fig. 2](#fig0010){ref-type="fig"}, [Table 1](#tbl0005){ref-type="table"}). This finding indicates that the chain of transmission in these states is active, suggesting operational problems and pointing to a hidden prevalence.

The asymmetries observed in the detection of the disease in Brazil signal to the complexity of the problem. Recently, researchers have alerted of the hidden high prevalence of the disease and underdiagnosis in the country.[@bib0065], [@bib0070] The increasing trends observed in Alagoas and Rio Grande do Norte and the stationary pattern in 13 federative units and in North, Northeast, and Central-West regions signal the need for interventions in these areas in order to interrupt the transmission chain.
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[^1]: AAPC, average annual percent change.
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